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Abstract 
 
Periodontal disease is an inflammation and degeneration of chronical dental support tissue, accumulative, and progressive 
that caused tooth loss. Periodontal disease is caused by bacteria that has an ability to activate host response to produce 
pro-inflammatory mediator. Pro-inflammatory mediator causes collagen fibers degradation or destruction in periodontal 
tissue. Collagen cross-link of periodontal tissue would be broken down and released into serum, and then excreted 
through urine. Collagen cross-link is called pyridinium cross-link, such as pyridinoline, deoxypyridinoline, N-telopeptide, 
and C-telopeptide (ICTP). This study was to investigate the level in gingival crevicular fluid as an indicator of alveolar 
bone resorption. This study used 24 subjects with periodontal disease and 6 healthy subjects. Dividing of periodontal 
disease was based on periodontal index and every subject had minimum 20 teeth in mouth. Gingival crevicular fluid was 
taken at mesial site of maxillary posterior tooth by paperpoint and was measured by ELISA technique. The result showed 
that the lowest level of ICTP was in control group, and the highest level was in grade 3 periodontitis group. The level of 
ICTP increased followed by periodontal disease progression. The result of Kruskal-Wallis-H and Mann-Whitney-U test 
showed that was significant difference in ICTP between subject with and without periodontitis (p<0.05). It can be 
concluded that ICTP level in gingival crevicular fluid can be used as indicator of alveolar bone resorption in periodontal 
disease subjects. 
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INTRODUCTION  
 
   Periodontal disease is a soft and hard tooth support 
tissue inflammation and degeneration. Periodontal 
disease is one of the oral diseases that has the 
highest prevalence and intensity. Based on Survey 
Kesehatan Rumah Tangga (SKRT, 2004), 46% po-
pulation affected periodontal disease and the pre-
valence increased followed by the age.1 Periodontal 
disease is a chronic, cummulative, and progresssive 
disease. Periodontal disease is a serious infectious 
disease, because it causes tooth loss.2 Severity varia-
tion  of   periodontal  disease  influenced   individual                                                                                                     
 
 
tooth.3 Periodontal  disease is divided into reversible     
and irreversible disease. Reversible disease is gingi-
vitis and irreversible periodontal disease is perio-
dontitis.4  
   The progression of periodontal disease is caused 
by local, systemic, or environmental factor. These 
factors will influence host and bacterial interaction. 
Bacteria of oral cavity can cause inflammation by 
host cell activation to produce pro-inflammatory 
mediator.5 Pro-inflammatory mediator causes colla-
gen fiber degradation of periodontal disease. It 
causes collagen cross link and will be degradation, 
then will be released in blood and excreted in urine.
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Releasing of collagen cross link is pyridinium cross 
link. It consists  of  pyrydinoline, deoxypyridinoline,  
N-telopeptide, and C-telopeptide (ICTP).6                      
   Palys, et al. showed that there was changing of 
ICTP level in gingivitis and periodontitis subjects. 
Dentists need information and examination for de-
termining diagnosis of periodontal disease. For a 
long time, dentists used clinical examination such as 
probing depth, bleeding on probing, loss attachment, 
plaque index, and radiographic examination. The 
advantages of this method are easy, cheap and non 
invasive. Loss attachment and alveolar bone loss 
can be measured by probe periodontal and radio-
graphic in late period of tissue destruction or des-
tructtion is more than 3 mm.6 This study aimed to 
know ICTP level in gingival crevicular fluid as 
indicator of alveolar bone resorption.  
 
MATERIALS AND METHODS 
 
   This research was admitted and approved by 
agreement from Ethical Commission of Dentistry 
Faculty, Gadjah Mada University. Thirty patients 
conescutively recruited for the study at the Perio-
dontic Department of Prof. Soedomo Dental Hos-
pital Gadjah Mada University. There were 24 pa-
tients with periodontal disease and 6 healthy pa-
tients. Inclusion subject criteria were man or woman 
30-50 years old, had minimally 20 teeth in oral 
cavity, did not have systemic disease, non smoker, 
did not use oral rinse, antibiotic, or drug that had 
calcium metabolic effect for 6 months, did not get 
periodontal treatment for 6 month, were not preg-
nant, menstruation, or menopause. Subjects were 
divided into 5 groups based on Russel’s modifica-
tion periodontal index: patients with gingivitis, 
periodontitis grade 1, 2, 3 and healthy subject as 
control.7,8  
   All patients also were examined loss attachment 
degree, probing depth, and bleeding on probing. 
gingival crevicular fluid (GCF) examination was 
taken on clinical and radiographical examination, 
particularly posterior teeth of maxilla.9 Tooth          
element was cleaned by cotton roll to remove supra-
gingival plaque and saliva. Paper point was inserted 
into periodontal pocket for 30 minutes. After that, 
paper point was put into 1.5 mL Eppendorf tube and 
closed by paraffin tape. Then, Eppendorf tube was 
inserted into ice box and kept in deep freezer -300 C 
until ICTP test. ICTP test used ELISA technique. 
Data were analyzed by Kruskal-Walis-H test and 
followed by Mann-Whitney-U test with 5% signi-
ficant degree. 
 
 
RESULTS  
 
   The highest ICTP level was in periodontitis grade 
3 and the lowest was in healthy subject. Based on 
Kruskal Wallis test, there was significant difference 
in ICTP level of subject with and without 
periodontal disease (p < 0.05) (Table 1). 
 
Table 1. Mean and standard deviation of ICTP level in 
subject with and without periodontal disease 
(nmol/ L)  
 
Group ICTP level Subjects 
Control 0,22 ± 0,02 6 
Gingivitis 0,56 ± 0,07 6 
Periodontitis grade 1 2,57 ± 0,36 6 
Periodontitis grade 2 4,44 ± 0,73 6 
Periodontitis grade 3 6,44 ± 1,07 6 
 
   The result of Mann Whitney test showed there 
was significant difference of ICTP level between 
subject with and without periodontal disease (p < 
0.05) (Table 2). 
 
Table 2.  Mann Whitney Test of ICTP level between 
subject with and without periodontal disease 
 
Correlation between groups Sig. 
Control – gingivitis  0.000* 
Control – periodontitis  grade 1 0.000* 
Control  – Periodontitis grade 2 0.000* 
Control  – Periodontitis  grade 3 0,000* 
Gingivitis – periodontitis  grade 1 0.000* 
Gingivitis – Periodontitis grade 2 0.000* 
Gingivitis – Periodontitis  grade 3 0.000* 
Periodontitis grade 1 – Periodontitis grade 2 0.000* 
Periodontitis grade 1 – Periodontitis grade 3 0.000* 
Periodontitis grade 2 – Periodontitis grade 3 0.000* 
 
DISCUSSION 
 
   Based on research result, there was an increasing 
of ICTP level following severity of periodontal 
disease. The highest of ICTP level was in perio-
dontitis grade 3 subjects. It means that alveolar bone 
resorption was more than the other groups. The 
result also showed that there was significant dif-
ference of ICTP level in subjects with and with-   
out periodontal disease (p<0.05). ICTP level on 
gingivitis subject was lower than periodontitis sub-
ject.  
   In gingivitis subject, there occurred gingival con-
nective tissue destruction without alveolar bone des- 
truction.  In  periodontitis  subject, all of  periodontal  
tissues  were  destruction,  especially alveolar bone.5  
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Besides, there was difference between collagen type 
of connective tissue in gingiva and alveolar bone, 
collagen fiber in gingiva tissue is type I, III and V 
collagen, and composition type I collagen in gingiva 
is less than type III. Alveolar  bone  consisted  of 90 
% type I collagen. 10 In  gingival  inflammation,  
collagen fiber of gingiva will be degradated and 
loss, especially type III. The result of immuno-
fluoressence test showed that type III collagen of 
gingivitis subject was lost and there was less type I 
collagen.11 ICTP cross link supported link of type I 
collagen fiber. Besides, pyridinium cross link in 
gingiva is lower than in bone,12 then it caused 
significant difference of ICTP level between gingi-
vitis and peridontitis subjects. 
   Increasing of ICTP level was also found in urine 
and serum of rat, after ovaryectomy treatment, and 
the level decreased after calcium and parathyroid 
hormone administration.13 It showed that the in-
creasing of ICTP level was related with bone 
destructtion or resorption. ICTP level in periodon- 
tal disease subjects was more than control group 
(Table 1). It showed that from the early of perio-
dontal disease, gingivitis become to chronic perio-
dontitis occurred collagen fiber destruction and con-
tinued with alveolar bone destruction. ICTP level of 
periodontitis was higher than gingivitis, and related 
with alveolar bone destruction activity. 7 
   ICTP level was different significantly between 
periodontitis grade 1, 2 and 3 subjects. There were 
loss attachment and alveolar bone destruction, but 
the severity of destruction was different. In perio-
dontitis grade 1, alveolar bone destruction was in 
interdental septum of alveolar bone. In periodontitis 
grade 2, alveolar bone destruction was less a third of 
bone of tooth support, and in periontitis grade 3, 
alveolar bone destruction was more than third of 
bone of tooth support.14 Severity of alveolar bone 
destruction was related with collagen degradation of 
alveolar bone that was manifested in ICTP level 
changing.  
   It can be concluded that ICTP level in GCF can be 
used as indicator of alveolar bone resorption in 
periodontal disease. Besides, it needs further re-
search about the changing of ICTP level longitu-
dinally, so it can be used as biomarker or alveolar 
bone resorption. 
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